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(54) OPTICAL INTEGRATED UNIT, OPTICAL PICKUP AND OPTICAL RECORDING MEDIUM DRIVER 

(57) Abstract: TO 
PROBLEM TO BE SOLVED: To solve the problems in prior art 
where it was not possible to playback by an LD of 650 nm 
on a CD-R disc medium being made of a pigment material but 
CD-Rs already prevail widely in the market and it is 
required to playback on the CD-R, using a DVD playback 
dev i ce. 

SOLUTION: A monolithic dua I -wave I ength LD is formed on a 
GaAs substrate to form an integrated semiconductor laser 
element, and the laser element is mounted in a flat-type 
package to cause to irradiate a beam via a 45° -mirror. A 
compact light-weight optical pickup with a few of 
components can be realized, if photodetectors and 
amplifier circuits are integrated on a Si substrate, using 
a three-split hologram element. 
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(57) [mm) 

mm] cd-rcd^ 

/c^6 5 0nm©LDtW4m^o T~C£CC D 
D & C i CC <fc 0 SIS* b¥2»ft U - If XiP*»JK 
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C2) 

1 

m i tf**ttar*» 1 <du— »f«j68i$£ 

StrfS^ 1 ©ifeg <L tt« 4 SI 2 (DifcgCD u — tf 36 *m tk 

Miami sc^*2ou-if^*i(riB*ffltc*f uriiissie 

imbis i ©u-if»fi»cc»j£rai» i®7^> h§is<t 

t* , r*ct*wiii-ra3yHiAJi^ h 0 20 
[»*I2] «riBfl«r4*&tt. 8?iBS«©astc^ 

jkjse 3 ti fc— st©EJ»' - > r * a c t t r a 

is* i m>m 2<d\s- if ss^Bwaifficca 6 n<c i > 

mriB5^-ffiWH(riBia^wjscc^wccjg&-r4 
(D i o r mm 3 ti n >4 c t & mm t -r a i »* jb 1 - 
i o(ciBjso5eas»^^ » h c 

IB^f* u - if *^ 8(rf B 5 =7 -W t «s*HM 

8friB*»ftU-1f^(DU-1fH1^4^^^'r4/c 
«XD*~ * flaS**^ iUt(Dpn }g^g|5£ *>tt 

znmtvzmxm 1 -^©o-rtia* i occiBtso^si 
ho 

fffliB» 1 ©u— tf«fifflJk:*fj£urR^6nfe 

ftCTtifcLXm-f 6ft/c3fl2 ©*r~ ^ipn *d 

IBs ^-fficcj:0S»3hr^»ccttasti*lB«Wlf* 
cc*5c»rs«stirRo^:«rE» 1 ©«fi<DS«**« 
ttw-4» 1 o&m&jtm+t bx<om 1 ©^wjbp n 

ScaBBi, BWBS^-BBCCcfcOSWSnTjl-aJCcSScas 

n*iB»a»ccfc^rj^snrR^fca(iiB»2©iftfi 50 



^2 0 0 1 - 1 02 67 6 
2 

CDS^7fe^t^aT4m2CD^aiffiS76^- : F<t 0T<Dffl2 
4f»#5 1 -6 (Dl>rti^ 1 occiEiS©**S3. - * 

ho 

c m&m 8 ] bjie» 1 <D&mm p n g^aw* . * n y ^ 
a***«c j: 0 uflrsn/cfiirfBH i ©aatorawt©^ 

^x 1 *0*r**S*-r4 <fc 9 &ti§ylES«±CciBg3 
ti: 

fflB»2<0«mfflpn«^8B«, ftulB*n y ^ A*^m 
CCA0Hftsnfcl(rlB»2©«*©HI4*©v-f^^ 1 

;toe**#T*<fc 5 tc«jgBS«±tciBKsn/cc <b*«p 

«<b"T*«l*178BttflW6aWa^y h, 
©*M:4H*r***«U 

jifflB» 1 cd^W^p ng^M*. ffle 3 oogfc 4H#t 

««<o* Ji-entej: o hj»t3 ti4 3 ^077 x 1 ^atcc 

mm<D*ti?tit,c J: ti @*f S'ti* 3 ocdv ^x 1 

^c^tjs u r ^id u x&v 6 n/c c i £$ss& it<s 

8BBtt©*aiSar.y ho 

0] SWB*n^Aj6^»*Se>Cc«^ytc 

ho 

1 1 ] mnmmt, ( ro 0 ) s^sffii u/c 

UIBS^-BBW, (111) fflCC<fcO*flE3nrii4C 

t^m-r^mm 1 - 1 ooc^n^ 1 ^ccgEtt©* 

«B»ar. v ho 

1 2 ] BulBH 1 (D&mt. 7 8 0 n m**^^ 

B?fB^2CDSS«, 6 3 5 nm, 65 0nmW685 
n m <D^ -Ttifr % <t>^ i r 4 C <!: <t T 4 M^l 1 

- 1 i cD^-rn^ i occiB*©jfc#w3.i 7 ho 
[»*5 1 3 ] m&m i - 1 2 <D\,*-rtifr 1 occib*8cd 
hi, 

-if** /c^Miam 2 cd u — tf **** l rati zmmi* 

ttcmm L MolriB*RIW«f*^ 6 sit 3 n /cSS**^ 89 

[»*5 1 4 ] fS*5 1 3 OClBtgCDTfe t'7>7T v ^4:^ 
«U/c*iB^jflH*|g»«g 0 

[0 0 0 1 ] 

[»9i©«T4»8e#»] jfeia^^ h, 

*e y & T v ^SV*iai*(«B««BCcH-J-4. d: 0 

»3tifcfi#©R*<!:0-t>«*ii**fTC^ DVD-R 
OM 4 C D - R tt i*(0 J: 5 Cca»©»fHR*©/fc«)©* 
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[0002] 

S©f r ~££fai^£fc£>CCDVD (digital versatil 
e disc) '>XfA^)«$n/c D C<DisA?*Ms%mM-f 
ZlcmbXte, fi^CDCD-ROM (compact disc-rea 
d only memory) ^CD~R (compact disc recordabl 
e) Of ^ t S4r t l>SM^#^ I, C <!: ^1 10 

[0 00 3 ] CD - R©B£CCtt«fi7 8 0 n mtm<0 
^mfcls— if (fcTFLD) #MftbftS*s. DVDTOC 
D - ROM<D#J 7 flS©IB^?ga^*31T £ fcSMCftft 6 
5 0nmOLD4ffll^, C D - R<DIBSf$if* 

«fe*5fittf4"C*0. DVDffl(D6 5 0nm^S§r 
tt+#&iBK#f#e>ftftl>. CCD/c^iC, CD 

[0 004] 01 4tt, S£5Rcr>DVDffl©236aaSbfef 20 

t* s DVD«£JB<Dj&g6 5 0 nmO^i^^ K 
1 0 2ttCD-RRyCD-R0M»4fflO7 8 0 n m 

wfeflis^^ K io3«^*»;xa, i0 4ti^y^ 

-hU>X t 1 1 5ttSUtf5 7-, 10 6ttjftB« 
IR&yjfrZ, 10 7ttiRjRU>X lOSteCDffi^ 

[0005] a^. ^hioi, 102 ©-en-en 

[0 0 0 6 ] m 1 4(Dj: ; 5^»3zO/c27c^^ffl^/c3t 

^Ui^lS^2*ab^/c^cD«{4gi^<D^ 

[000 7 ]*«Bt6tt, 2j5*»j*T*fc«>K:, fsj 
— ¥z£f$SS±CC6 5 0 nmflH3<£c>*7 8 0 nmfflOTc 

SH-jfc. Ctllt ^Hl^ 1 0- 1 8 1 0 6 8^t LX 

[ooosisis^ mmmiiC^x^m^^m 

[0 00 9 ] Sfc, B16(t CANM'tylr-iticm 

mmx&K>> hi 7 5*. zoytmmzL-v tzm^tc 

[0 0 10] Ml 5«C*Lfc<fc}K: k «SM¥«f*U~ 50 
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1f^F3 1 ftiiGa A sl^2 1 0_LCC6 5 0 nm 
<DU-1f$£m$$2 4 0&O*7 8 0 n m<Dl<-*?mWg&2 

SSI3<DpffilWl2 3 3&t>*2 3 4(t A 1 Ntt£*>6tt 
&*fcft14aS3 5 4±(CJgjS3n/cgiJ^©B(0fflL/Sfi 
3 5 2&c>*3 5 3±CCAu Sn^>^tti*oa»a*f3 
5 1, 3 5 1{aotSi^6 e 3 58Wi 

[ooi i ] $.tc. m i dicmLtcitmm^-v kc*5 

OT, 2 1 0«IJ»©»«SS*Spft:u-lf3R^ 354 
ttA 1 NJftlWfeSflL 3 5 8 Wtt«ftfla^)S^n v 2, 3 
5 9^^.^fflPD (photodiode) . 3 6 0«x 7 ^ 

te v XfA4 0 0O±Ccie®$n, 7^FX;l/-4 0 

2 * /r o r - f tr > 4 o 4 1 v 4 r w 0 m mm ffi 

[0012]H17{CBLm Si 4i[«]^(DSItfKt 

fe^r, f^3 6i« 01 ettcgkLtcytmm^-y h 

[0 0 1 3 ] 0 1 7(C*Ufc*3*3Rtt, 0 1 4CcWtRL 
[0014] 

[*W*i»»L/cfc5i-i-SaHH] 016 

[0 0 1 5 ] 0t\ LD2 1 0(D7-!/>h (XZ 

®±) <b^fdPD3 6 0(Dv^> h (XYI±) 

[0 0 1 6 ] m2tc\ y - KtT>3 6 1 p, ]SS^ffl^M 
^^3 58, U-lfSRT- 2 1 0 , 

[0017] ±BB» 1 ©a«Wlficot>r*9!T»4, 
LDb*-A<hZf4iCD«^ (a) B± l a LDffe 
36^i»«PD 3 6 0 icDtB»{4g(D*rn (XYi) « 
±5tfm«rt, LD2 1 0 <t#®IPD3 6 0 iCDSteft 

fforn (fl) b±o. 5 B ^r^^ci^n^n 

[0018]*^ ±IS»2(DaaS«jHCCr3t»r«, «p 
tc % 9\-&m&&3 0mmJ£{T<D?f§U~ F^va>ft5 
WPDA (personal data assistant) &£CC*g»rr 

[0019] 2js:*W«, ^^STO(ct*t43n/tt> 
ot?^>>5o rtttoft, ^cdbwb, 0 
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[0 02 0] 

v hr&oT, sinB*«ttu— !f*^-«, jsi 
m 1 <d«s t »a& & & 2 u -tf#«tittH'r 

£Sfi2cDU-iffyia5££^ *te*8tLTft 

0, E.oMIBmiCD^SCDU-1f7fe<bBriiB02<DU-1f 
o u -if ftfciWiBiliK:** LTBgffit±#$Cj£*fir& <fe 

[0021] ccr, MfestgtD 
«ffi(c«flt s titt p n fg^r * z> c t imk 
[0 02 2] «K^»r**®», «rBES«±CC 

Rt L T AM 3 ft fc— 2* 4SB«' ^->t*5Ci 

[0 02 3 ] «TE*aW*U-1f3R^6*ffiSti 

titt^i 5 *ciftiB£ffi<D-«tf» 0 Ttf 6ftfcBMB#« 

e>ft, sties ^-n^iaBfl»o»j»ocifii^^«a 

[0 024] */c, mTieS««, mm&is V a>*6ft 

[0 0 2 5 ] *fc k «HB*-*ffl«fc*^ <!: GTCDfuiB 
6tlfc»10^>fflpn»6»i, ttlB»2<DU-1f 

t, trc* 6 tut* 2 <d* ~ * m p n 

ttdtfCitWRtr*. 
[0 0 2 6 ]$/c «TBBS«tt> #*SHr> 'J 

li^*CCfeliTSI*3 tlTRo/cHWBSr 1 CDiggCDJS&f 
*£tfcffiir&!ff 1 ©*HJffl»HR*i 0T<D# 1 <Dt&tH 

»ffi 3 ti7feiBii^<*cc^c^TJ5*t jnrio fcfJiBfg 2 

l 0 0 2 7 ] Sfc, Mfdm 1 ©*fflfflpn«m # 
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* 1 «HlTr**«*r*J: ^tCHjfaS«±tcES3n, 
«JSB»2<DttffifflpnS^M«, «BB*ay^A*** 
CCj:0ia«3n/c*iriB»2(D«fi(DJSW3fe©^^^x 1 
^B6**3eT* <fc 9 tcB9IBSfi±tc|BB 3 ft/cC <b ^^f 

[0 02 8 ] *fc, «HE*O^^A36*3RW, d>*< <fc 

10 EWrSnS3o©^xi»c*(c»JE6l/r»«IUrRW 
hti, fflre&2®ttH]fflp nS£8M£» buIB 3 o<Dftft 
S[§I^«©*n*ncCcfc0ilSf3ti'S3o<D^>f^^ 

1 aawcatji; 0 r u r rw 6 tifc c ± 4 *r 

[0 0 2 9 ] IWB*ny^A**3RtS6CCiiit 
[0 0 3 0 ] Jfc BJ8BS«W. (100) E££®<t 

Lfcwsas/yav^etto* stria 55 -si*. (i 1 

20 [003 1 ]S/t, iftfBUt 1 <D^S«, 7 8 0 n 

*JiB»2<0iRfi«. 6 3 5nm, 6 5 0nmS 
0*6 8 5nm©l^n^4*^<!:t5Ct4»i<bt 
60 

[0 0 3 2 ] —2k *«9!<D*t: ^7? y'te. mi£L 

a-? h^6ttasnairfB»icDafi<3Du-if36*/c 

«BulBH 2 CD u -If 7fc^r*7fe L r ^KMW^mtt LK 

30 [oo33]$/c, «j«iso%iBiMitHettsw» % str 

[0034] 

i^Mcommmm) etT«ciaffi*#jHiyoo*#M8<o 
[oossiiia. *^cD7feaisa^ 9 h^a-rw 

^.9 KOS8BfijE*4tlH, B1H (b) \t^<0WSSm<0 

tfckmm-c&z. *9m<DX&m*~v hob, « 

40 i?h36 ltCftb-9TRt?6tl&. 

[0 03 6 ] 9 H 0 tt, 77^ 

^9^-5>5 0©rt»CCR»6tift:a«6 0±CC-e<D^ 

[0 0 3 7 ] "i-ttto^. S^6 0<D±fflCC«PaaB60C 
#R#6*k ^CDl£ffiCCLD3 l*W^>H3nrC^ 
S. LD3 ltt, HI StcffiriL1tJ:51t*:SVisy9 

tf, LD3 iSfi6 5 0nmODVDffll/-f 

36i, »fi7 8 0nm<DCDfl|L/-1f364*i3RfflSn 

50 S. 



[003 8] LD3 1 frt>mMLtcU-* •ffcT-A« 1 Dfl 

A»T&. **** X2fr*><DM*)MZs 

^3 3CCJ:0leI^f$n, WR6 0(D±«:»W6nfc*ffl 

fflPD (photodiode) 3 5, 3 61CAS«"*. 

[0 03 9 ] SS6 0<hL/r«, ffl&KS/'J (S 
i) ")xw>ft£:«:ffli>scim, ^<D$ 7-M<b 
L-Ctt. MX.ax9^>^(CJ:Q)BaSti« (111) 
I^fflt^Ct^t^ *fc, tfcffiflBPD35, 3 6 

d*Kw* c tic <fc o xMrrs c &. 

[0040] H2«, j&Mta~9 b 1 

*wa«:KW6nfeia»6oc«:tt, LDig»fflcDBe« 

/**->4 1. 4 2#RW6*l, C<D±CCL D 3 1 #v 
£>rSftri>£. EK't*->4 1 * 4 2«. L D 3 
1 0 6 5 0 n m U-1f»fc 7 8 0 n m U-Vm*9Utflr 
4fc«>©«IM»#*«l& , r*. 

[0 04 1 3 *fc* LD3 1©«HCCW % ffi^^^ffl 
CDPD (photodiode) 2 7, 2 8 J0tttt64vCtr>&. P 
D27, 2 8(t LD31©6 5 0nmU-f»i78 

A PC (auto power control) M9&%:£<D&jlfflW 

[0 04 2] LD3 l*W^>h3tl/c(MlSP6 0CCD2E 
SKte, RFft^R^#ax7-^t«ffl^S(IPD3 5, 
3 6W^ntC^ e -rtttofe. #gJPD3 5, 3 6 

^Xi7- (focus error) ^h79 : r>^7- (tra 
ckinq error) **UHT4a»*>*rrS. 
[0043]*/c, l«6O0±tCit 1V7>7*3 
7, 3 8«sjBfiK3tl, »«PD3 5, 3 6^©ftf* 

(a)(t »HPD3 5, 3 6£^/d£KlST£>0, 
RH (b) tt. *h**i(01ttf«*CC*C»r*3WH*r3 

[0 04 5] #a^A3fc¥SR3 3tt, *tt< ifc3o 
©«««:»»|Sh^:H*HW«3 3A, 33BW33C 

Stor. ffilbft01,&* ±l#CHtBfcIi. ±2%H*r 
36 1 a ... - #£r*. 
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[0 04 6] *U#?2*m*lZ£r>XftW®tTiftZm 
S3 (b) ecai/fcao-C*4. ttttoft, LD 
3 1 fr6&S6 5 0 nm<bi&S7 8 0 nm©U-1ft?- 

-en^noni»TM^tcfct^rB3 (b) cc^u 

/c£5teS15T3ft&o S3 (b) GCfelvttt, HSBfc© 

«fi7 8 0nmOl^H»f*4 3, 4 6tt, jfifi6 5 0 
nm©i;K0*r#4 2, 4 5 <fc 0 fe**ttH*r»K*W 
10 *f& 0 

[0 047]-^ ^S0PD3 5, 3 6», ^tt-eft# 

*i«>6nfc4o<D»S»ffl«3 5A, 36Ai, ±^(D 
lo<D*MW««3 5B, 3 6Bi, T»© 1 o<WWW« 

36C<t£W-r& e 
[0 0 4 8 ] S3 (a) CcSll</cJ:5&c\ f-fX^6 
J^3ftrR^T*fc«fi6 5 0 nmOU-lffcr-AK: 
@*HK«3 3A*»6©^^l^H*T*3W. ^ 
MAW*? ft* P D 3 5 A ©**K: AW* & J: 5 KffiH 

20 -r^o i*>t>$>& r^-n-ftj tcj:^r6 

[0 04 9] h s^SfettCCfc^T, 13 

JrM^3 3 B*>6><Z>:/^* l%B9rX*sjMNPD3 5 B 
0**»fcAlfU H«MI3 3C*6©^W1*H 
P D 3 5 C CD^^gpw: AS*T 4 <£ 9 KffigiT 
4 0 *9-r*i, ^t^^i/ (push-pun) &*/cte 

2^DPD (differential phase detection) ffiCC<fc 
30 r^yj/a^ftj <ttt, »«PD35B<!:35C 

Jfmv&t). r23tfFDPDttJ £M\ JHWPD3 5B 

[0 0 5 0] S3 (b) CCffiKKl/fcA^tt* 

oy^A*^3 3^6©^-f^^l^0a«T*«. «fl§ 

[0 0 5 1 3 —*, 7*^X^^6JRW3tiTRor*/t 
»S7 8 0nm(DU-1ftr-AtC»L/TW, @mWA3 
40 3Aa^m ^C@Jf*»£ffllJ©»» PD360 
9ftOt*»3 6At$»S. C«9^1**4 3 
B*flH<WMWP D 3 5 (CAW?***, C <WMH 

P D 3 5 ^ra^^S«^^o 

[0 05 2] $g7 8 0nm<DU-1ffc'~ACC<fc9CD 

[005 3]$f, 0<boacD*««, C**>I5P4 T3 tr 
-Affij £ffll>£4><ErC£>& 0 fig7 80n 

mOU-lftr-A*, 0»C36i± l^C*(0 3o©tr-A 
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[0054] r 3 1*- Aj£ j *nss-r * 

fctf>KB* ?^X**6KSf3ftfcfc>*tf-A#l3»r 
««3 3A«c<fcoria*fSti, *4>-?44-Xi;XB*r% 
JWMBP D©5 %©*jfe»3 6 AOtfrCtftiSKAWT* 

#gdtr-AB> ^n-eniH]ST^^3 3Accj:orii5r$ 10 
SS953 6 B<hrra53 6ccD*^a^c-en-enA»^ 

&<fc5tcieg-f&„ co<fc5(cfh«, #SflPD3 6K: 

[0 05 5] h7^>yX7-^ffl1--Sfc^O<!:0 

g7 8 0nm(D*fe>#b f -A£, ^D^A36?f3 3 20 
©0ifT^^3 3A-C<D^n-eniCi:O[Bl»T$«l±€> o 
t/C. H»HH«3 3A*6<Ov-f^^i;>cHJT*ft»t| 
PD 3 6 A(D4M>tCAS*£tf IhI5t««3 3 

B*6©^*X l^C0Jr**»«PD3 6 B<D*<l>K 
A*f2tf> ll*r««3 3Cfr6©v-f^l»H*f*t 
^PD3 6CO*^iCA**3tt*. C©<fc 5 CCTti 
tf % KS6 5 0nmCDU-1ffcr-ACDi«^ilSlfilCC, 

r23R^DPDffij ifctt r^»va^ttj kj:ot: 

[0056] C Ct, r 3 tf- ASj CC*tl£^4^«IP 30 
D3 6BRO'3 6CO{4a<t> r2f?DPDffij te#t 
JWWHWPD 3 6 B&tf 3 6 C<DttK<tBHKW*C3 
£/c, a66 5 0nmiaS7 8 0nmW * 

yx^-^ttiCDit^CCfe, LD3 l<D£«<£>#®iPD<D 
H9KttKtt» LD3 l&bfrX^Fttfottz&o 
[0 057] et±»9Bl/feJ:5CC, **tt^»CCiti 

[0 05 8] <*6(t, #»WcJ:h«, B*rffitt#30 

PD^rffigreciCCcfc-or, «fi6 5 0nmi«fi7 
8 0nm©*h*nou-iffcr--AftlB!K:tftUi/ % K 

f?9C 50 
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[0 05 9] WCC. tt*O»«C*2«HlC0U-lftr-A 

[0060] *$m&mic&frzjmm*~ ? v 
[0061] 35*r, ld3 Kow^hwomaic^ 

[0 06 2] H4B. LD3l79>HP»«tB» 

»k*So -r«c*>%, raia (a) b, ^cdtbel 
na (b) b % *<DA-Ammmm. mm <c) b, * 

©B-BlRKffiigr**. Ifi6 0±(C»LD3 1*6 
«CfflS*l*U-1ft-A*tt9 0° JR*J31*Sfc«>(D4 
5° (IM5 7-M^M3^ CCDS ^MOJSBflPJl 
lCC2«fiLD3 l^^>h$n-5 0 
[0 06 3]^Lt, LD3HCli$ntl^2^ 
U-1f«S8P*«»W(C»||tr4fc«)K:L D 3 107-) 
>hE<E>TQS«6 OCCtt, j^ShftdlWieOA. 
6 0 BWT5Ci*Jr*6, 

[0 0 64] iS6o*vj3> (si) -cma-rs* 
i^cb. 9*« k s^6 o wznmmm i chimc* 

&C£0S&1>. COJ&^CCtt, 6 OBi 

i/t. ni®^4Mt^o co£5ccrft«, ^mn 

6 OA. 8 0Bft«RWCC»(i-r*Ci*'C**. tt 
*5 % H*CE)6 7ia»IWBr*4. 
[0 06 5] C<D<fc^CCLT^U/c2»««6 0 A, 6 
OBCXBC, * (Au) /^*> (T i ) ft£*6*S 
Bl^^l, 4 2 4MU COllC, 
VftU— !f3 1 £^*>h*r<5o LD3 IB, 01 5 CC 
«^L/fc<t9«c, 2o<ou-if«B»3W»«8iadrK:J: 

WffiCDn® (CT^tfpWWffi) 2 3 3. 2 3 4«f3M'* 
^>4 1, 4 2fc*h*ft»ttr*4. 
[0 06 6] 6 0 <D_h&C L D lEttffiCD I C0&fc£ 
*BflW*J§^«:« % C<Z>lslKi*WI^*->4 1 > 4 

2<b^^^*r^i:^cc/^-r.>^L / r^Bm 
K »«6 0O±CCLD|gttffl(DI C4»J5SEbtt 

i, 4 2 (D^JBtcjest-rn^fti^ 

[0 06 7] 2ifcgLD3 1 <OS*tf»J<D^ffi <«A«n 

mmm) 235B, &mmmxabz> 0 ^>^5^, ld3 

1 CCHT6**Wt*T^rK»fcl,T fefil6^fl»« 

[006 8]B5lt LD3 l©v5>h»0aai«* 
ar 0 r ft toft, HH (a) H\ SSI5fi£A»fffi0, RH 

(b) a. -eco^Fffiia, iqh (O ^coa-a^k 

DH. 150 (d) tt. ^cr>B-B^»ra0r*<So 
[0 06 9] HHCC*l/fcaiS«CC*j(rirB. S«6 0 
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©affifcSWfcS/ U n > (S iN) -^»<b>y=i> (S i 
OJ ft^(OI6l»Bl6 2*^7X^CVD (chemical va 
pordeposition) Z&vmJ&L, nmftfcffiB 

?Z> 0 C<D& S Ktt'**->4 K 4 2 4J»««B2© 
±CCJBflEU C*i60iB»^>"^->«:2*fiLD3 1 CD 
H&23 3, 234%m«AuSn^i'Ott^ 

[007 0]2»l«O«^{Ctt, H4(c«0^J:5tt 
iW6 0A, 6 0 B£^i$T£:/n^*^gK:ft 

io 

[oo7i]^ ld3 ifr%<Dyt<DM*)mi'$hm* 

[0 07 3] LD3 l<D5^CD?fcB6 5 0 nmCDU— tf 
IOW«. IHMttOAK«ttft7 8 0 n mOftSflHc 

>h<fcp?«ti*fe©r*s. 20 

[0074] l^b, LD3l47^f-/F«>a 

tr-A#a«E6 0F*>u-- tfcoffifflw: rgte>ft£j -r 

[0 07 5]@7ti, C0NH«mi!r&^ab0Kta 
r#>& 0 rtttofe. HB (a) tt. !fe-A©«* 

%©T«*0-»tt. »S©JSflg6 o FfcttfcftTU* 30 
5„ cc-c, u-iftr-A3Mi«©j6ffl6 0FK:aBRS 
n«cc>i5(cT*^rffii^r % LD3 u^-Mi© 

[0076] 07 (a) tt. C<DJ:5«:yt/hS< Ufc 

"CKSteftfcU-lf ^-AOHO- 8K3\ LD3 1CD 
S®(CcfcorS8t6n5o CC-C, LD3 1©»ST«\ 
■RlOO^l 5 0 5 ^n>gar*SCi^». C 

[0 07 7 ] 07 (a) *5<£tf (b) lC^U/c<£5ftU 

-irytoft&z&w^micffitiT'r z> t % mm (a) ^ 

yx t an (F v/2) <x ( 1 ) 

rS-rc£#-C*S. */c. KB (b) (CTj^L/ccfc^K: 
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Txtan <F v/2) <y (2) 
[0 07 8] 07 (c>«, CO^ff4«/c-r©H4CT 

mt, IiE^0ftFv^3 0° <D»^X (1) 
(2) a&WB^*«H#B*Cc^r^3<rci,>4. 

&gx«8. 7MmJy±r. 5^-<h<D^fj|y«3 2. 
4 M mfeLtC & SCi SW, 
[0 0 7 9 ] L*»U §m&<DmZxZ8. 7//m«i 
it^Cid DVDfflU-lfCCteCvcttBBr**. 

«rauteJ:5«:DVDfflu— ifccfc^r 

Stl«»ftfflDVD-RAMCC*JC^rtt, — Ki^RpJfc 
ft£o ffi-^t, ftteOftima- v h*ffl^tDVDffl 

[0 08 0] Cft&cStfOT, B6fc«LfcJ:5K:, LD 
3 1 (07^> hgp<b 5 ^-MiOIH«:*«*JB0 TWc 

*«B80F(Cj:orB6ti*Citt< 5^- 
MfcSMU »*>oS«tr-i*(L D 3 1 CDSSSCcJ: 

[0 0 8 1 ] ft*, «RBCC*tOT4 5* *gl4L/cS9 
-M*JBJ5R-r*fca«>K:« % «*tf , (10 0) 

[ill] ^ccq. 7° flHt/fcitfi^-ris/u 

<D2mttCttLX4b° m$Ltc (111) 

iitfflt»scim, i^>mot (i i 

1) 5 7-I4ga(C^t-5 C 

[0 08 2] *»f*««:*j^a*»fl!>fl[BKI«*S etc 
»IB«:WI8 , r44«T©ftl<'C*4. fftfr*>, 06CC 
>J*l/fcJ:5K:, 5 9-MB, ft%AS*»6 (Fv/2) 

*u*fte>fti>. coctscc-rtiw:. u-tf^-Att/sn 

6 0 F(C«6ti*Ci*»ft<ft*. 
[0 08 3] L D 3 1 CMfcB«ra©JJ8*»6 

(Fv/2) <Dflsrr^tcrsi^5fli[i»<b % #e#j£sa» 

6 (Fv/2) ©ft«rT*CCrt|}^5B|Bt©S^P* 
5frfc& 0 S^-Mfci:, LD3 1^6^t^PJ:H^ 
*«cRWtettft«ft6fti>. coiStCTtU* S9*tc 
ttLD3 l<D»BfcJ:$tt6ftSC£*Jtt<as. 
[0 08 4] 9. 49Hlccj:tia % .WbAs«m 
<Z>fiffi6 0 FtcitWt*. tf^-A**JSB6 0 F 

-SCi*sft<ftS 0 

[0 085] -?-<Dig*<b It, *^»WI«:<fcn«, I n 
GaP/I nGaA 1 P»as<r>ttGa N/ I nGaN 
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SS6 0<bLD3 1 <h<DP^tCt- h^>*&£<D8B 
±2 # 6C»UrDVD«±0. 5* r&& 0 £/c, LD 

3 i ±&ftm*tmm&m<D¥?mnmz, cdo±2 

0/zmfC»ltDVD»±5amr*-& a "Ttttoft, D 
VD»CD©»4fiOi»Hia3W«*3h*. ffiot, % 

[0 08 7 ] CCC, **(*WCCfel^r», 
fci^te. LD3 lOffitim&lfis DflSB6 0D(C|»(C 

Lfc<fc9K:. DVDH«BWl/- IfcMtelS. 
ffi»r^/c^C^*%r*^/dWSffi<DJSH6 0 FCC 

[0 0 8 8 ] 08**, C0tt?-*MRr&«K»rDI9r 

-r&tofe. Hiaecfe^Tt** LD3 l^eoaieo 

Dfrt>MtiXW> h3trCl>&. CCt, LD314 
■*9>FT«HKCtt % ^X^-f>^Aft«© 

[0 0 8 9 ] CftCCftLT, metCTKLttXSiC. LD 

3 l ^Dfl§P6 o D±ccglUiS'&aci«:J:-or, rax 

[0090] CCC, CCD^^^U-lfCD^WgC^ 1 ; 

^mmmmm^x^u^xmrnmrni^r 

GaP/InGaAl PS^^«GaN/I nGaN 
[0 0 9 1 ] 09&, 3HH!K:j:«j|^M^9 h 1 0 
en/cS^gPOJSffi 6 0 F ±CC b - * 7 2 jMRW 
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-eco_BcLD3 l^^h^nri^o co<£ 

^CCLD3 l<D{4^4f$^±tf4Ci^J:^r, U-1f 
er- AHfitEB 6 0 F lcffi& 3 hte (,» J: 5 4 i i 6 

[0 09 2] CCC, b- F5x>*7 2Wa&£»14#£ 

A, ^T*>Ffc£*^tf&C£#rS£o c 
10 <Db-|->>*7 2£8«6 0 i80*<OSM5fiT*i. 

awnttH*w*r**i^*s*4. Tab*. mraufc 

<fc5tttm*fflC^t- bis>?<Dm2* 1 0 0 MmH 

* * neticDas s &c x 9 * > y -r ^ c <b jft&s <t * o , 

[0 0 9 3 ] CCDcfc^CC, b- h^>*7 2£S®6 0 
i8tt*fr4i«BB*JS»-Cft<tt*. Kot, b-h 
^>*7 2tt, SS6 0CDJgffi6 0F±W:*®5^/c» 

CVD& ^?*tttt£<D#ttK:«fcoT m ±a 

[0 09 4] S/c, *aSSff»CC:fot>Tfc, H6CCH0r 
»98Lte»^4EI««c, b-h-»^7 2(C*tU'CLD 
3 l *«3^ccg|ffi-r*J:9«:-vJ>F-rsci(cJ:-D 

p n t/a-a/cOt^ M ■« JWHr « C <fc 

30 [0095]il0« 4 *«M«Cct53l«i^ 9 h 1 

ftWtCto^XlZ* a«6 0©*ffi±«Cfltt»6 0P*sjB 

SB6 OD7^l9:^e>n, 5^-fflM«C<DBflW6 0 DWCC 
ffittLri**. $/ c> LD3 1«, £I6 0F©±(C7 

[0 09 6] 010 ( b ) IcmLtcm&mtCtoi,* 

rtt. «R8 0<D5^-BMCD|ft#«Wg»4#9^f- 
40 9:/ftgnS34rtl>S. 5^-fflM«, (MJSB6 0 DCC® 
aEUrjgJSRStlTl**. */c ; LD3 1«. 1S6 0O 
iffi6 0 Fco±^Cv^> h 8titt>*. 

[ o o 9 7 ] h i o tcmbtti.i-rtHD&ttmicte^x 
i>, ia»6 0D*w»6tiri**or, LD3i^ffl 

Wb^cb-lffcf-Ati, S«<D£®6 OFCCSt^n-SC 
[0 09 8] LD3 KD^^ffiPD(Co^r» 

50 H^-r^o 
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[0 09 9] HI GttCmisXmi&UtcXSlC. U*<DC 
ANS^^^^tB, U-ifJ^a>6&Wum-£fcm 

[0 10 0] c*ut#LT, i/»;a> 
(S i > tt£©»«*fflt>ac<fcecj:*K L03 1OC 
<i!f«(c*i>PDtIB«Ci)WI«iS:8. 
[0 1 0 1 ] HI ltt. LD3 l©"7-5>ha»*St 10 

sgpffiAH-c*2>o Tttt>«. nia (a) b. 

Wr*0, nH (b) -ecDA-A^Sfc^»rBH 

[0 10 2] LD3 l©«flBtCW, SSHKltfftLT, * 
~*fl!PD27, 2 8 4SRl*64vCt>«. Cfte><DPD 
2 7, 2 8B, LD3 102O(DU-1f*«aBa>a«3&> 

[0103]^^fflPD27, 2 8B, SSOISMSB 

p n »^*Rtt £ c <h ccd: o r ^^-r ^ci^ 20 
mm* fv*> (s i> <5*-^(tc£-?xmm6 

0*»flErS»*CCtt % B9 (b) CC»L/fcJ:9CC, p 

p**>x-/\e osco±cc«p-jS6 oi\ nmm 
6oujm*»s*i«. 

[0 104] CCDJ:^ftfflJl»jg*WT5*«(C*Jl^T 
fit. nSHW6 0U©«ft»R:pffl|Ri«tRW*c4«:J: 
ot^^ffiPD2 7, 2 8*JgJiS-r*C<!:^'C*4. 

ffittU »«Jb«:R»6nfe«Mir>^«:ffl*-r*. *> 30 
[0105] *A(*«CcJ:ntf. WfLhCCJBALftJSiai 

p n «fd*»«-r * cita^ rratao* 

So 

[0106]$ *»WC <fc*ltt, iiS*«ftU 40 

-if *^«c»«t $ n fc«w> u - if &m<d* n^e ncc o 
[0107)*^ m^Kmtzmammmtnasm 

[ 0 1 0 8 3 H 1 2 *Si*WICDS«0^a5»rffiHr 

nan. ld3 lo^MffCMLxmrn so 
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#WKWKLfc*rffi**U ma (a) ttlfitHR 6 2 G> 
±CCLD3 l*vtf> HOfcflL l€ia (b) fctiiwee 
OA, 6 0B<D±KLD3 1 h WfcWfe**l* 

WW. 

[0 1 0 9 ] *«WCC J:tl«" »S6 04Utvya> 
(S i ) ^Ci'(D***^xw^Il^C<h{a^ ± 
«#«kW«»WPD3 5, 3 6, flT^ffltfS 

~*PD2 7, 2 8tt£0«mffi£l*3X3tt&3'tt* 

[0 110] $6&C, #§«PD3 5, 36^*->PD 
2 7, 2 8*&4>RH*ife*Jmi?£ I Vr^iOt 
<DICIhIK3 7, 3 8*SK6 OtdgjttSCi^t 

[0 1 1 1 ] HI 2CC«^t,fcJ:5ec, Ctlh<D\Cm. 
ttt£. 0©iI©xt^+^t;HSSH6 0T, 

6OUW0 cn^Oioa^B, «fctag«3tH*>6 

[0 112]—*, LD3 l*"7^>h-r^/c^CDIiaa5 
6 0 C<D^<?&*, 5 ^-M**J«fctf>tt: 1 0 MmKLbi 

r*£**j*s. fct, ld3 io«attttawcR»- 

^>nM<D^f3*®16 OA, 6 0BB, Cft<fc»)fc8E^ 

J»«T*i&©K»r, IC0S3 7, 3 8(D-ilcD0« 
7-p-fex*cc, S«6 0tc>r^>aA^/c«2;»^/c« 

[0113] ^cc, *§m<Dmzm&wmmmc~o\<> 
r«wrr*. 

[ 0 1 1 4 ] a 1 3 «, «^Oj£e«M«HBMSWO 
^7W*6o *»9BCCJ:ti«, BlHai2«:HI 

*t^7^^ CiCCj:0, Wt«, DVDf 
[0 1 1 5 ] ai 3CC^7nU/c^g«, DVD-ROM 

[0 116] DVD$/cBCDcO*f ^X^B, K9-f 
*T*:/tt, Bl-HSl 2(cML/rWj«l/3fcC^ti*>© 

[0 1 1 7 ] 7 s -f **«:iE»3trcir» c<Mfc 



(10) 



17 



[0 1 1 8 3 IfcfcHSft/di-stW:. DV D? 5 -* ***>£© 
i><D~Cib Z> *>C D f 4 X i> 6 © &©-C* £ *>(C J; -? 

r. -eft-ett. DVDffl©^Mii&*ft:ttCDffl©m 
[oii9] s-r. dv Dmomm&msfjc^xmm 

?4* (AC-3XBMPEG4 

i') ©msas-c*S!ia-r-5.MPEG2 tr^^-- f 5 ^^- io 

tmU*&hXWm*. NTSC/PALKX>3-K 

snm^sns. D/A3>^*-$=feji 
[0120] c Dffi©<i^a^ccot^rsiBj-r 

(D-^^n- K«> CD-G (CD-Graphic) ZfvHzvD'te. 

«t •) f £ i/ r W7J <* ft * . 

[0121] DVDiCDTH. tr-^tJ^WSn. 

[ 0 l 2 2 ] 3f:»?g«:j:ti«, DVDf-f^* 

[ 0 1 2 3 ] tt±. JWW*#JBU-30*JMH<W6JMi 

[0 1 2 4] «S{C-3l>-c«, 650nmi7 

8 0nmCUi|SB5£34vr. 6 8 5 nmttifi©jftfi#©U 

Sfc. DVD-ROMffliL.t6 3 5nm©ififiS©U 

[0 125]*fc. t><t-?©»$<tLDCC3o©U— tf 

^ttWil/Ttt. WAtf. DVD-ROMffl650nm 
3eiDVD-ROMffl6 3 5nmJEiCD-ROMRO' 
CD-R17 8 0nm36O3iS41SlfcLD?:W 
SCi#T#S. DVD-ROMffl650nm3t 
£DVD-RAMffl6 5 0 nm* («*ji*ffl]«hb* 50 



12 001-102876 
18 

#) iCD - ROMRO'C D- Rffl7 8 0 n m3fe©3 8i 
M*JM^fcLD**lf*C£#i'C**. 3 DV 
D-ROMffl6 50nm36iCD-ROMMCD-R 
17 8 0nm* (K*ttOfl33fc) iCD-RMCD- 
RWffl7 8 0nmf (S#ii*ffliStil*3t) ©3«H£ 

L/c L D Zmtf Z> C & #?« «. 
[0126] tfc. 685 nmftifi©ifcKfiJ©L 

[0127] 9 htCffiC^ttfiKOCa 

Tfc. 5-"J n>©ffitcfe t Wvi^A, Ga A s , G 
aP, fc±\ «tOtmtm>4C4#Tif5. 

[0128186K. c*6©*m«:j:9««sfts* 
«tej&jaws s (111) itc«R£$n 

**"C#*. 3 C©«fc5tt5 5-ffitt. i(Au) 
WSi'JA (A 1 ) &&C>«-?-©fi!j©igJE&f14©tt 

[0 12 9] 

[0 1 3 0] sr. #IHI!«:J:ti«. ftSttfitfJUe* 

©^s©**ftm u c ne> ©si o #*&ai-f * c t **r 

[0131] COJ:9&Xttfc&~9 hSffiOiCiK 
[0 13 2] £6(cjlttttcctt. *»IBK:«tti«. #tr 

9 f r 9 ^©®ss©^#*i*ji t & 0 ftttissw-n 

■C»t». S/c. it4t?u<i • :/yXA©J:5&2?S[ 
4*©8Pn a D*s*n^tX l ffir«r*. fg#^liiffl P 

[0 13 3] -rato*s. *«WKJ:*i«. ttf*J:0fe^t 

m-c*&M±<Ds V 9 

[0 1 ] *SI©*«i2-s h^rSfcfeHr**. 
Tfttofc. HH (a) USMMl<D5IEiMlAA 9 h©SSP 

«fi*mia. isiia ( b ) »-e©s«gp^©!£^mia-c 

[02] h 1 0©SS6 0©^ffi«fiS;«:<t 
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[03 j x-mmytmmz--? v i ofcfcw-ssstfc© 
m&*m.?w&m-c3>z>. -r&*>*>. mm u> «. # 

SUP D 3 5 , 3 6^Mcmmmvd>*), 130 (b) 

«. ^ti-eticDieifff^tctjt^'r^ieifiTsns.fc^'r 

£3lOfc8f3:0-C*&. 

[04] LD3 1 vtf^»»*«*»»«j&ia-c* 
-T&fc>%. mm (a) «. *©¥®0. 1510 (b) 
tt. -&©A-Ail£!»riS0. IQH < c ) «. *©B - BUS 

ess] ld3 \<o-7t)>YU<o^m.m^m.r, -?tnt> 10 

*>. I§10 (a) «. SSBffi;:*:»rffi0. 1310 (b) t*, -e 
©¥ffi0. |SJ0 (c) «. -?-©A — A$ISrM0> I5J0 
(d)«. -e©B-BiSBrffi0-C*S, 
[063s 7-M©g|J»OggpSi;A»rffi0r*5. 

[07 3 u— tftr-A© rgt*,ftj ommzmiTZtt: 

tf>©8!fc§:0-C*£. 

[08 3 r«^j *JO*H»-«^*l»WJ-*WMRffl 
0-c*6. 

[09 3 *$mK.&Z>%MS(3.-» V 1 0OLDO7-5 

yvffit<o$mm*m.?mmLj$Fmm-e8>z>. 20 

[0103 h 1 0©LD©v 

hg|S#©)3«©^^^T^ffi*itfB0-C&*. 

[0113 ld3 i<D-??>b&ft*m.?mmfckm? 
mm (a) «. -e©«Bs^B0r* 

0. 1510 (b) (J, *©A-A^&*c»rffi0-C**. 
[0123 *^©attt^©S«©^a5»rffi0'C*)S. 
ffcfc*;. H0tt. LD3 l©*tt«:*fL/-CSfi^n6lK: 
Wlrl/fcBtl^aL. 1510 (a) tt*g*£K 6 2 ©±ic L 
D3 14v»H,fcR I5J0 (b) itmmm6 0A<D 
±.IC L D 3 1 * v-J; y b Ltcm&Ztl-etim?. 30 

[0133 ^mMoMmmwmwmmozra » ?mv 

[0143 m&<DX3V UmV)2.?)bW3Lit\Z >> 97^(0 

fln&£ss-r«fc§:0-e&.s«, 

[0153 *^#6*J«SgLfcSlfflM¥#f*U— tfSS 
T-©»rfflfi|ji0*^rffilfcS:0-C*>S. 
[0163 CANS^»*--S?«:||fflBB*aW*:u— !f* 

[01 73 01 6©^«»^- v Hfefflt»fc*et»i»r 

» -/(Dit^mzm? n&m-c$> a . 40 

10 *«8la-»h 
2 7.28 t-^fflPD 
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3 1 m®m*m& u — 9 m- (ld) 

3 3 

3 5. 3 6 tfctiJfflPD 
37.38 I Vr>^ 

4 1. 4 2 

5 0 >1y>r—V 

50 a ^ep 

6 0 as 

6 OA. 6 OB 
6 0C DflSP 
60 D DflSP 

6 0 F £flg 

60 p mm 

7 2 If^vtOh 
M 55- 

s mt& 



i n 1 

1 u 1 






1 0 2 






i n ^ 

1 u 0 






1 0 2 






1 1 5 






1 0 6 






1 0 3 






1 0 9 


DVDfflf^^ 




2 1 0 


n - G a A s 2H§ 




23 3 


7 8 OnmU-f^pli 




2 3 4 


6 5 0 n m If^F* p ^tS 




23 5 






2 3 6 






24 0 


§ZMm&7 8 0nm© tfSR^SB 


24 1 


»«?SS6 5 0 n m©U-1f*^gB 


3 5 1 






3 5 2 


7 8 OnmLD^liA*^ 


K 


3 5 3 


6 5 0 n m L DflB&®S>K v 


F 


3 5 4 


mw&k 1 Nif^^> h 




3 5 5 






3 5 6 






3 5 7 






3 5 8 






3 5 9 






3 6 0 






3 6 1 
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(13) 



mm 2 001-102676 




(14) &m 200 1-102676 

[Hill [012] 




(15) 
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F 5D119 AA01 M04 M41 BA01 CA09 

CA10 EC45 EC47 FA05 FA09 
FA17 FA24 FA26 FA36 JA15 
JA57 LB07 
5F073 AB06 AB25 AB29 BA04 CA07 
CA14 EA15 FA03 FA13 FA14 
FA15 FA16 GA12 



